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Abstract 



PROBLEM TO BE SOLVED: To obtain a surface acoustic wave element which has satisfactory te^iPf^ture 
SSS slnc^ variance in propagation characteristics among surface acoustic waves is generated owing to 

rotuS reSK^^^^^^^^ Which is a piezoelectric -bstr^e.^^^^^^^^ 

substr^^^^^^ is stadced on the propagation substrate 1 1 by direct joining, and 'nte^<l'9'^^^^^^^ 

irSarl fo^^ on he opposite surface of the propagation substrate 1 1 from the surface joined with the 

is smaller than that of the propagation substrate 1 1 . 
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mi3<Dmim.m. itfatmrn^mi somfsmm^?:^ 



1 1 mmti 

12 MOW* 

13 
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1 

[»^4] ifrfBetBasiBfriB^fifjaKiAig^-r 

BtriBeilgScD^^Hfcjg-^n^SCi*!^ 
»<!:-rSS*Sl. 2. *fc»3iB«<DS»tt^®a53R 

Cis*B 5 ] miiBeiiaffit sffiBiisafe t i,tmm± 

— o*^— M©-2©F«j, WiB?ittjS©{ESe5^(Sl{c 
IBIS©?itt«M2g»^„ 

s^Lfc4>©-c*sc i^i^i-rsfi^ii 1 ~8©c» 
■rn*^{ciBtg©?!|i14^iS«gR^, 

Cit^ 1 0 ] n^m 1 ~ 9 ©ti-mAHciBtg©s*tt 



(2) I^Pa 2000-236231 

2 

[0 00 1] 
[0002] 

m^t^m: ia¥. ^si>»ji®sji5©ji^iKi{cj: 

0. 3i^tlSS©Kttfife^b*!Ji^■rt»S. c*a6©^«: 

St?*i3> cti6©7'.'<^;^K:*for4>ie5ttt6<fc*i«a> 
enri^s, t**<t'5cn6©7'^>V:^K:tt#e^ffijg 
10 ^^*si2:<fl3t,i6nri>.5. 

[0003] !*tt«Sjg3R^i^tt«. i fc?i14«Hjg? 

^s-e*«3, se«<??tt«. iaa^ft{c*fL-r©7^;b 

20 [0004] wiimmmmif-^mm-?>EEmMmcmm 
smmmt. itt^itm^i^miciii^xitmTmm 

CiT*^, LifiLUifih. fsm<DlEEmMmi^'Oi,>X 
K. ^^«(iS^Sjt3&J::^trc>*>©«. SStS??ttfc:^ 

[0 005] #S&f*aft©75^©i><»: or * S P C N i/ 
30 ;^7^A%-CTiOTSi?g-rS. PCN->^f-A{i, «M 
j^«|{C*JWS^JSjSagC^J|l|i^ja?S[?g(:^i|g©Jljg 
I^F^ Pi*i 2 0 M H z <«: Wi^S^^i^© :7 ^ ;U 3?iSf|- 
{c*Jl»r. ^^©l!{ii(i^*jJ:i>-jag^ii:{cj:S^jg|S 

[0 006] L;fc*Sor, ji«^«(c*t^5SfiJS<S^i( 
Yjp^©issai. c»*>«>s^jg?iaijg^a©j!i 

40 Y*-^ hX{aia©3f>:Sf;PKy?-'i;A«-ffil,i/cii^. m 
S:TCD)«35pp m/-C-C*€,fcd&. ^WmsM 

mmu 1 oi^MH z <^:^c 0 . -A-^ti^wmmM^m 

±X. ^t^mWiM&<omU<Dfcit>l,C TCD*S35ppm 

/•c J: 0 t,»jEma«*sM$ nrti 
[0007] vifibfj:ifi^. mmmm^mmfi:k^ 

so «:«-e©j:5Ji:fc©tt^t(,=,, ^(Dtcib, K#S«©TC 



3 

[0 0 0 8] tct^lt. ■-{--• ^- ■ 

=.vt>7.. -if^^) SU-3 1. 115 7 

M ( 1 9 8 4^) (IEEE Transactions on Sonics and U 
Itrasonics, volune SU-31, pp. 51-57a984)){C^$tl 

[0 00 9] L*>hfj:ffi^. WffiT-r • -f- - >f 
«c*tor 1 jfcSJjirtoJ: ^> «:S*t:it < f S!^^^*^* 
[0 0 10] cne.cDS@4»^-rs4>©ior. 

¥6-326553 ^^^RKmS 

<z)js^t irk© L xmm\tiy fcmm.<msmufmm^t^ 

[001 1 ] fe^TJC. #ga¥6 - 3 2 6 5 5 3^«K:n^ 

[0 0 1 2 ] la 1 1 \t.w^-^^^i>wmmBL^m^^fc 
3 1 «Em»«-e*s^a«. 3 2 (jfi^i^ss^ 

[0013] eteS«3 1 <i:*S«J»ffi3 2 ««« 

A-ts-:*-:/Ki;^'i»A*iffli^6ns. ej8S«3 i©ii 

ffifflj6«©5<gJ(iLh-C*S. e*RS«3 1 i 
MS&SS3 2©««K5K#l»3&JS%5Ci*i6teO^*)# 

I^SSfi^ t {iS^j: S <b © i j^j: 0 > ■e-©ilS*affi«c??tt 

[0 0 14] 

■5. 

[0015] m^^^mamm^it. Bmm^tmm 

[0016] C©J: 5 ftS£3R©?*t4«ffijffiSR 



(3) !RfPa2 0 0 0-2 36 23 1 

4 

^{cteor. ««©«^5SS*J«^nK:te«,»-c^Fi^tr 

[0017] 

©MiEfflS!>««<!:©S^ffi <i:S*fW©a±Ccm3 n> 

T©^^-c«. si>{cg^L/-c*j6-r> Butaiisi!j««© 
B5fB5«tt?g©eai::^rfi]©l^l^3M«^«. miie^»«© 
B5iB5i14«©eai:trrfi]©»5S<i^^J; <3/h3t,»c i«r# 

[0018] ll2©*^Dg (iS*)i2Cc5sMc;) fre 

20 :^nm<onn.^w&Mi-xibh. 

[0019] iS3©2f:iiig <sj*:B3«:*fic£;) mm 

i£i(©W1$aei(!EI^^. 

[0 020] 114©*^ (i»*:«4 K*flE) {*. SJIB 

»«©^^H«:igot:t>-5c4*!f#i!t<»:-r*lli , 2, 
* /c W 3 ©:^:^?§©?*tt«®?^5^^^•C * 4 = 
30 [002 1 ] ^5©*^?^ (i«*«5{c5sftc;) ». MIB 
gaSSIgiiiiBliajSlgi \tmWA:!&^im^{^Xis 

t=.-rn*i©-*f©*ti^ij-rs^K:#?s-r4 cL^m^t 
•ri>m 1 ©*^w©5»tt«Bsffi^^-c*4. 
[0022] ^6©*^ (n^meicnm) w. fra 
i^-rndi©— st©st[^-r-6^iw. —':>$>^—m<d— 
2l©rt. wras*ttvg©©Sfi:&ifij{cllM±SitftMrttc*j 
ct-2>swsf£::t»*tj:0i^<»:ft'5:*r©v — >i*©r:fflr* 
-S C <fc%#a»t -r 4^ 5 ©:*:|6?8©5»i4«iljSSR^-C* 

40 4, 

[0023] 117 ©*^?g (W^]S7 ScSsflc;) MS 

Iiri2«j^sffi©fi©:^ri6iccwtcjgfi£3nrt,^s 
[0024] 118©*^ inntma icnmy it. bjib 

{aB«ffi©^mSi!{iM:^tt?rWU> BtrtB»{J. BuiB 

:^ifij{c0E!E s nrci 4 c i *«F»i-r 511 2 s fc» 3 © 
*l6l|l!©?*14«S?S!«^^-e* s . 

50 [0025] 09 ©>4s:%^ (^^^9 ic^ft) «9iB 



5 

<Dmmmm=^w-is.itL. mmitL. mmtu. m^aitL 

[0026] mioa^^^m 1 0 (c^tjctO «. 

[0027] 

C»W©^iii©?fJS8] WTJC. *^?«©J||t©JFJ,^;S:0 

[0028] (mi ©*S6©ff$se) * **?8©ll 1 

[ 0 0 2 9 ] a 1 :$mm<OfS 1 ©lltS©jlgS8«:*jW 
S?»ttaffiiS?m^©-S|5W^<C*4tl0X?*f3, 02 S 
l©a-a' SP-CCKSiar**, S 1 i IS 2 K^-T?* 

1 . mmcomimm 1 2 . 1 3 -cmsi^tix 
[0030] mmi^m 1 3 ej68»« 1 1 aymm&m 

[0 03 1 ] 03«. 1 ammmmi 2^^ 

mmm^ic*si.^x\t. &smm. 1 1 tw^mm 2 tiA 

itggl^tc J: 0 immtj: b (cSlgf b § tin ^ s „ 
[0032] *ll«fe©ff5^{c*jws?itt^[ijg* 
Tfc*jc»rK. eSfiS« 1 1 1 iyxm-i 1 0 0 M m© 3 

6' H«Y*5» hXeai©3r>^r;PK';5^'>Aa«*« 
MB&SK 1 2 ii Lxm^ 300 u m<DfmMM4f'y 

[0 0 3 3] -AiC. C<Dj:'i :^j:*SyiS©?gjS©«(f^;&itt 

w^s. ffiffjmsi 3«:3?sm^*Ei7»n-rsci{cj;o 

5¥ttaiB?g*Jej»-rs. C©?fPtt«MjS[tt«ij^mSBl 3 
[0 034] ^cte. 01i02CC«. 34ffl 

^f^^t^^K-rsti^Kw. fiwg«e©»i[-?»*ii^*,£»s 

[0035] ytCC. *^©Jg8l©SI|lt4^ffi?ffiSR^S 

[0 03 6] S-r. Sa!^(C-:Jt»TSil«-r-5. 
S?S*^©iiSI^SS<5^ < T C D ) {JSfiR^IS^TK 



C4) !^2 00 0-2 3 6 23 1 

6 

■rm<oz> tr>xs>*}. ja<HW«:eifi»«©5*ttjg©ei» 

-n\^omw^^wa tm^^wi&^o^&mi. (tc 
V) ©^r^sns. s/c. Tcv«i{cetj^«©?¥ 

[003 7] 1 1 (omis^icisfiihm^^m 

iA<t'*i»tt:-rs. ***S©ff$S§K:fcW^eteS«l 1 

10 ©Jl*«?*tt«iijS^jffig©i 0*gJ|^±r*Sfc«). TC 

v»e»asi \ <Dwmm {i^imm x'^^n. 

[0038] *^©ffj^{c*ji,»-r». Sltt^sisefii 

[003 9] c<j>^^ tsi^mmm. 1 1 tmmwsL 1 2 * 

m»©is^j:»?fe> ese»«i i©f#o'*5ffli$ijsn-5. 
20 [0040] ^(ofcifymmw. 1 1 ©ga^ftfcfflisas 
tiiifi. ^v^i^mtsvzj^-jxm^^mt 

^<fc©«iMt3:T C V©it:^K:S^o , OTiB?*tt«|gt^ 

m3:Tcv'>v©jg^{cs-^rs*s. mwsm.'^WLmto 

< > L.r{a8Sgmi*©iS^J: 0 4> T 

cv««^j>-rs. s$§9fj(c{i> ?*ttRsjg^ets:^(6j©i^ 

iS^^ T C D (ijgSiU-r -5 , 

[0 04 1 ] «±{C J; oT. *JIJ6©JKJ»©?»tt«M?S 

30 «^©fiie#tt««*ifffcns, 

[0042] -:>-:J«,»r2|sgiSt©JK!!8K:*jWSS»ft«Mie 

[0043] *^©J^SS©5*tt«®?fia^^{cteWSM 

©A#< 2o©:?-a-fexfC:9'*itiS. 
[0044] 1 1 ±©g| 1 4Ji5fiS{COt,.T 

[0 045] feffis«e 1 1 ^mw\^fc<oib. msms. i 

1 ©» 1 4 J^fiX^^H«J1-©t|Bf K: U i^x h v;?; ^0 
40 fiSt- 5, ;^(C u iP^ h i; *}^^ o tc&Smm. 1 1 4 
7f K<i:l8K©S^fflS-C3:5»3^>i^-rs, 3|s:JI)te©J^<S 
{cfci,:.-ni. eaSSKl l«3'>if;l'®j';5^>i;A-c*^ 

fcei>> ^'j^ymti^x-yvw.tmm.<om^m.^m^^ 

?« 1 4 ?fJfi£XS$?Tf^> b y X h -7;;^ 
[0046] etfiSS 1 1 ©^ 1 4««T© 

j^'^^i^mi^xi^^iK &smm. \ i©^i4?^fis^^ 

ffiJWi^©ffi{i^ffiWgf$txruS. SJ14». ^^iyZy 

^ • v-^fflc^r, m 1 4©»rM*5JiJf$^> 0 < «i§je{c 

so *iDS0t*:<i:^c4i5(C. Jf$^$tl5, i2;iH©3ll4«: 



i (c J: o rmm<Dmm i -r 

[0 04 7] Sit, 1©«1 4«yc©J:^K: 

jfML-cfejcc^. sreiRSSi i4?5fej#i/fc<D-^. e 

1 1 1 4 j^fiR^5es«i1-©B«c u i^;^ h v^; 
m l©?8i4JfM?^?r:7'7;^hsee{c<t-,r-t»-> 

[0048] iiiB. ess»« 1 1 ©it 1 4 mmt±iE<o 
ismicmM-fi) fc©-c«% < . p 1 4 imfsm> *>©-c 

[0 049] */c. *ji«t©ji^gg(c*jt,^r». mi 4m 

Si>«flk©»r®?^-c* r J: t,i. 
[0050] i^cc, ii[SS^«:oi>rsi?Ht-s. 
[0 05 1 ] s-r, e^^bi^i-rseifissi i 

o:)mi 4mms^myi<.immr^. M:imiicim^itr 
>*^T-iaKfi:*«^{ca-rc<i:(cj:f). smmm 

[0052] C©KSS-CS««rSta^t)-ti* i . ^ i L 
-C7Kia©*^i|iS^{cJ:«)**a^to-&?tS«i'^ Lifim 
«-r -5. C tiCc J; . 1 1 ©^Bife e 

S«l 2©^H3&«j(l^^u-^^l'-Ci|g^U. MS«©a«S 

[0 053] c©ss-c4>+^!ic^^?fie*5ff en-rt^ 

S8©s s -c, 10 0 °cfe^±©saris 1 0 e>?& 1 0 

fet-t-ci»< , *3l*fi©?^Si{c*ji>t:«i|S)3 0 O'cri 0 
B#H©«i«!iffi*?foT:i,iS. 

[0054] C©J»«ia{cJ:o-C, *»««:J:57K^*g 

[0055] JW±©7"a-feXtCj:orf#en/cS^»« 
{c. 7 * m V i/^ 7 ^ - tcd: r g^ffi±«:fi5J^m 
S13^^^'&. 2is^©^.®(cfei»7», 

1 3 ^mmmmii^t&mm 1 1 (cff^fisu/c^ 1 4 i*^ 

■C. ***fi©J^jS«:teWS?»14«iH?g3R^WS8ji3n 

So 

[0056] o-Jlir . *:SISS©Ji5S§©?*tt«MjS^^ 
©efie»«l 1©?«1 4{C-:>li-riJiWr.S, :*^«fi©0 



(5) 1*^2 0 0 0-2 36 23 1 
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uriti 4«-jgfigbri,^s, 

[ 0 0 5 7 ] c c-c. rc;;^©i^fpw«^«*iKji**fflr 
*ij-rsfc«>{c.i:.s-c&o, ^s«i4«®©5* 

[0 058] fS:^;4^«i-r -Sfc^JciJ. 
S^»«©l^^ fe/jN ? <>j: s ytfer * "J . iS* i t r 

1 4Jgfi£$:tfort,>-5o 

[0 05 9] )c5:^itg«]©s^c»«. m 1 4 (Drnm^. 

S i ^ 1 4 ©JKfiS*i6l-^;*:# 2 (c J: o r ^^t-r 

«c*fo-csii:Kjti 4j^»«ofcJS^. 5»l4a®?ffi^:3? 
isi©iE:^;>&5iSWSn5. 

[0060] 9W4«iijfte»Wi^tc*f LrWJc 

?«i 40fi£t/'cJ&^B. mn.mmmmmj3\^(,cmm.tj:-M 

20 [6i©tE:^*ii»fii$tiS. fE::^©>ttS«. tD:^i© 
f^ffl-r-5:^i«ii(ctewse»il«i 1 iHBaSSi 2©«i 

m^^^mi>cnt>ti^, u*^u. mi A^^mmmmSi 
[006 1 ] mpLit. 1 3M^mmicMvr. 

30 /jNS < ^c -e©.!; ^ ^cit^Kii, ^ 1 4 *?!iJi4^Bsas 

[0062] iStftfbtiiSm<0:k^SK.-^i,>xu. mi 4 
i)im<>^3:i^jx:-t)mmm^^ < 0 > p 1 4 ©iti^ijAtHi 
< *lliS©0SSK:*jo-c»» i 
4©^$»^i^r3 0 ium, ^1 4©«i»4 0 0 umt 

mi 4^m<-r^cticj:r,x$hi<c!x:-t} 

<Dimiifint>tl. ttc. mi 4 <Dmi 40 O um^Ltc 

*s. ail 4©iB*JS<-rsc<!:tcJ:o-rfeS6«:i£:*© 

40 [ 0 0 6 3 ] » 1 4 ^J^^U/ct«g§t?, gJ8S« 1 1 « 
il©5*14«iBiSiiaeM«fci£:;^%-«K:f^ffl 3 # 
{C«>. »1 4©J^fiR:«rl6j. 3 6tc«l 4}^JSaai'©J: 

[0064] -r^ct)^, fifisas 1 1 fflrtr(t:^rf6i{c J; 

roidS5itt^®<e^:^ifiifcs*Lt:i4Ji?)©«^. e!e»« 
1 imaoimmmmBmmmtcisi.^rjxi^tf^i^^^c 

50 4©-C, C©«JS*e!»-r-&5!M4«BDjffieai!^fci^ 
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[0 06 5] Lftifir>x. Bmmmi immommmm 

[0066] cti«. 1 1 mi<om^mm&e: 

imm(c>m.Ticmi 4U^tm-^m^tm^±-ci>?>m 

[0 06 7] *:^CDfl5gg©?itt^a?g^^ja*=6Si 

[0068] J&*5. *^©jf$j||{c*i(,^r {3:> 

1 1 <i:L'rS:;&t4*t*4©3 6' |5II£Y;t? s» hxetg©^ 

[006 9] ^^^<D^m<omnmmmM^tihUicu 
^w&mmmM^t *>{cs«s^©j|jyi>iaxs©i»«!i 

i^#**«j3 0 0 -C-C 1 0 «FWi Lit*!. Se3fE©?!iltt« 

[0 070] ^fi:|^©jfjis-c«effiS« 1 1 'V© 

[0 07 1 ])tc4j> TCDfCot,ir«> TCDi^# 

[0072] -:^r. TC D{COC>T«. Sf*©?*^^® 

2^^*52 5 p pm/-c-c*^©{c*fu. :^mk<Dmm 

{C*iW^5ftt*®jSJg^(J2 8 p pin/"C-C$)«). fetS 

(3 6" m^YiJy i-X&m^>^jmV9':?A) 
*<**fflli/c?!ttm^ilffiai^TC D ( 3 6 p p m/ 

°c) {cMLra:s^$nrt^5c<!:*ists!$*afc„ 

01 2K:-g-©e9iag^f4:<S:^t>fcJ!|itt«Hi8^^CDK 



(6) !|tia2 0 0 0-2 3623 1 
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[ 0 0 7 3 1 :iPi^momm<mi&Tit. 

[0074] ^J<±©J: ^fc. 2ts||jSfe©j^.^Jc J:*a«. ^ 

m«<s«(M^^^is^?»i4«M?sej8jia^©^i#tt*^ 

10 ^^^^SCi^J-C^-S. 

[00751 ***6©JBS|{c*ii,>r«. 9»f4«BjS©e 

*s:^r[Dj©fu^ig^©;^#;^cefia««i 1 i. wmmm 
m-^Lxis*}. iE©se^fb«cj:oeje»Ki i»i-c 

[ 0 0 7 6 ] *iiiffe©?i5si«c*jiiT». mmmm 

^^snrtisfc*. i£;:^;*5ae*©fe©i«{jEi^(cfp 

[0077] ?c*J. 2|s:||Sfi©}|5Si-C». « 1 4©i|ii*4 

00 umti,tcf)\ »1 4©ifi*)A<-rSCi(c<J:-Dr 
$6K:i;E:^©^fn*jff*3#aS. »i4©aiS*¥ 
i^V2 0 umtLftifi. » 1 4*ai< "T'SC ifc^fc-^r 
S6K)t&:^©ifgfnA5tf*>476, */c. :*^©}g®K:*j 

t»r«> « 1 4»fM*5jgjf5^j < immicmc^mKx 

30 v:^*st>«ft6©»f®JI^-r*o-cfej:t,*, 
[0 0 7 8] it««^:/n-fe;^{c*jt,>rtt, 

t'S^^A©Wggtt«fi < ^£ 4 *i > »i 1 4 ffJ^K: J: -c 

[0079] :^mm(Dmmxi,t. 5ftt^®«©e»f 5 

sb. c©^«-e©S^:7;M«^D%c». *©fc«?>SPtt« 
[0 0 8 0 ] s/t. *lfeS6©jg,®{c*ji,»rB. 

ifi&mmm. 1 1 ©!»tt?e©^55rr6i©J»Jgsg«^ J: t) ^ 

[0 0 8 1 ] u/c^ :$imm<Dmmast,>x!,t, mmmm 
50 1 2 ii/r:^-^;^*ffl(,>/c*s, cntcKg^-r. '>';n> 



u 

[ 0 0 8 2 ] */c. :$imm<mm<D&mMU 1 1 ®s*ts 

LXl^^^BBmmm 1 <!:liJ!l!««?3 2©i^MS^WM*i 

ii»!^«Ji8©irF3&«iiawcc% ^ t «nx*Mb fc© i 

lBlDtfcm&ot:i^-2.;^cei?), fil4»eMS«l IR® 
-c©/^v^ i'S^*f (cea^ ?.3*ttSM?^^©JS?^fS 

CO 0 8 3] ShiC, :*^©Jg«K:fet,»r». «14 
4'^©«)ll3ie«{cJ:-:>-c. iae»«l 1 ©«ffi-c©-'<;l' 

TX£!^$l|4|f ^Ct*S-C#S. 20 

{ 0 0 8 4 ] :$mi(miSi-citemmm 1 tcs 
1 4jf^EEL'ri,>^*s. ctit-cm^tcmmit. ^mmic 
i,t:^mimm<omm.mmic^^'-cm 1 4*i#s-r^c 

iccj:-:)r^DSfc©-c*o. Si3(c^-rJ:^cc. M 

1 2 {cat 1 4 jgfistc J: o -c feiBi«©jai**f#s c 

[0085] (m2 <Dmm<miSi) ^^ck, *fii«©^2 
©*te©j^^?:0ffi*#Mi/riftB§-r^, ^mm<Dmm 

*:^?3©?« 1 4 {cMf S ±a OfcH 1 © 30 

uytiWor. *ii«6©j^JBtc*jc»-c. »i©^© 

-C». l|l©*J6©?^fl8<traD<ftS. 

[0 0 8 6 ] 04(3:. *:^BJ©l|2©||J6©?^m*JW 

4©b-b' Sp-r©»rffl0r*4. 06«. eSettSl 

1 2*»»or7F-r«4ms-c*)S„ 04- 

H6fC^T5»t4^Mffi^T». 1 4 ©«fiSfe(Wi. S 40 
l-iaStC^O/cSittaffijSEJg^ilBlC-C*-?.. 3js^)!S 
©^S§(c«$Ct&^^S^-T-©^l 4». MiftijSlgl 
2±fc. ffljg^ei 3'&^J!!JT4«»i5«ffi}iill«W«C 

[0087] -:>rJl»r3t^JS©J^«K:*jCt.5?«4«ffi?a[ 
^^©15S7'p-fe;^ococ:'riJi?B-rs, :*Slife©J^)SS«c 
*jC:f€.^14a®ig«^=-©S!{j§7*cH2X«. effltSSl 1 
±©jil 4)^^<!:figS^©A#< 2o©-7'nH2:^K:» 

[0088] s-rej»a« 1 1 ±.<om 1 4 ©j^jjSfcoi^ 50 
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i©«i 4JBfiS^^ffi{cuyx hv;:^^?rJB)j£-r-s. 
[0 08 9] :^mM<Ojm^is^^X\t. BMWIR 1 1 « 

xv-7y.i;^mii-r^. *3ISS©0!llfc*ji»-t:«?i 1 4 
©gilS{i^i^3 0 jLim. it 1 4©ilii»4 0 0 umi Lr 

[0 090] etes«z i\<om\ 4»«t©j: ^ k?^^ 
^3nrt,^€>o ?«i 4«. y-?:fflc>r. 

^'^lyifzfyy- K€rAn6CiKJ:orH»rSI©^tii-r 
[0 09 1 ] etfi»«l 1©«1 4 5i^X©cfc^{C 

}^ji!cL-c«>j:t^ isTetea«i i^ist^u/c©^. e 

mmSL 1 1 ©ai 1 4 ?^BX^5t®{c h 

-r^s. ogfKui^;^ hvxi'^^BXofcemsKi 1© 

[0092] ««s^{cot,>r »m 1 <rmm<m^tm 
mc. 1 1 t¥mmL 1 2 <b©is^3^«tf. 

[0093] «±©7'n-b;<K:j:or»64ifcS!^« 

1 3 ^mmmmmtmsi}mm 1 2 tcmmofum 1 4 i© 
^c-r 0 • (mm^mn<D&^im tmi4 <d&;\S} 

S-C> 2|s:|lii©0S§{c*jWS?»tt«ffi?S3g^tiSji3n 

[0094] 7^mm(Dmm<Dm^msmm'=f-<mw^^m 

l^•r■5fc^^>. *J6te©J^S8©liiit4«ffi?!a^^ifie*©5* 
tl:|!?©*fmi-r-5«e*©?*tta®lS^^(*. :**JS©Ji5 
[0 09 5] !&*s. *iyfi©Ji^,®{c*j(,»r». eiasfe 

1 1 <!:L/r^:^rttM*4©X/7 ? M 1 2' Y{ai©*> 

^-^A. MBblt^ 1 2 i Lr^l4*m©//^ 

;^=&«l^-t<, 1 2 ©^E^l»«4 p p m/'C 

•r*i5. 1 ©5tii14aii2ee«S:^i^©«H^iS^ 

IKc»6 p p m/'C. ?»14«ffiiS[e«t&lSl<!:Sit)5::fr[Sj© 
l^3S0^l^« 1 4 p p m/'C-Ci/tJ?). J^<0:K^fj:mt} 
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[0 0963 :^mm(omm<m\immiSM'ftj:i^mcu 

[0 097] :^mm(mmvit^m«. 1 1 ^(d 

s <«: c 5 (Dmm.m.M&mi^mm l . -e ticDM??^ 

t^rft. a^e.©?»tt*ffii^^{ctei,»Tfeo. 7%e 

[0098] — :sr. TCDtcotJrti. se*<D3¥e«® 
mm^an i p pm/'cr*s©{c*fu, *:jiJi©mM 

5?ittaM?S»^{J 1 4 p p m/°C-C*») > e*S 
(X;f7 ;; H 1 2* Ye»^>5'Jl'K'; ^-fA) # 20 
i*. ©TCD ( 1 8 p pm/-C) {C)ISfL-C5Sc#S*lt:i» 

[0099] «±©J: 5{c, *3life©J^^{c S 
«g|^©f»*!iffil«(c*5i^sa«ffi^j^4tti$iJt> 

[0100] *SS5fe©?^SI«:*jt,»rtt. ?ftt^ffiig?©e 

*g7&ifii©i»)i^5i^©:^#i5:ea}s«i 1 1. mm&o 

[0 1 0 1 ] S/c. **!t©Jf5^(C*jl.i-C«> 5itt«ffi 
?geffi^lSj(cWfe*lSj{Cft«^Slc;:^J«fie*©4>©<!: 40 

[0102] ^c*i> *IIS6©fl5)i|{c*jc>r«, 

1 1 iLrX*^» H 1 2* YBmoii^^Jm'J^^ 

^-cfe. fflSjSSi 2©5ittaffiig©eM:&r6i©?^?B 
1 ©?ft4j«©e^:^|fij©lfeIiJ5i<J^J: 
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[0103] asfc, *lliS©0Sg«:*ji^-r«. mi 4© 
gilS?:¥l^t?3 0 Mint L/C**, »14*ai<-rSCt 
{Cj:-3r3 6{cit>:^©igflj3!)i?ft>tiS. */c. «14© 

ifi%4oo<imiLit*s. mi 4<mim<r?>ctic 

J: •:. r $ e> {cjc&;>3©iSfn*stf *>n 5. 
[0 104] i[Sg!^7'a-fex(c*it,>r«. S^ffi{c^^• 

:T;^©Bl«6tt»{a< «cS*5. m 1 4Ji^jS(cj:o-C®^E 

[0105] 3t«te©?i^!Kr». S!iitt«ffl«©e*R-r-s 

«>. C©«^-C©S^:f^a»*0&(,». -e©fc*S»tt^ 

[0106] 2p:^©J^!^iC*5C^r5i. IfflftSffi 

^c<»:©fife©j^l^SlW*4*fflt.^rfeJ:i,^, SI»«S12 

*i^ST*SGtS«® 1 1 i©S^*5S^iiSr-2,. 
[0107] */c. ;^7^;^©*i^{Ctt. •e©ifflfiStC J; o 
ra^©l8«WttSI*^ofcMi|^%»-5c:i*s-r?*. @ 

[ 0 1 0 8 ] S/c. 3f:||JtS©Ji5,^©e«SK 1 1 ©?*tt 

«ffijse*SM«{©ieT{c». se*©?*tt^ffiiK^^^*5:^ 
Lrc*^eja»«3 1 tmmmmszommm^^mufi 

^j: < . $ 6 lc» 1 4 ?f5^iX©^fC. 1 1 ©5»i4« 

ffiieeasM^® ii:T*5*KWcc^ e. oj)px4JS c. fc© i 

[0109] 3l5«Mi©j^S8K:*jt>r». »i 4 

flf^«i?rfiJfflL/r?ti 4^c^SJi4^«L/r^>4:c», »i 
4-s©«BI5S««:j;-^-r. {ai!»«l 1©«H-C©-'^;P 

[ 0 1 1 0 ] s/t. :^mm<mm-c{tmimm 1 1 ticm 
«*«fe©?^^©«K«jgtc*jw 1 4 *sfffi-r s c 

<!:iCj;r>r^(;'5fe©r*0. JtI»SSl2K:. 014 
{c^-r J: 5 {c. « 1 4 J^ER-r -S C <t fc J: o r feig«©!!a 

[0111] (m3(omm<Dmm) -xk.. *i^?^©^3 

«. ^^<Dm 1 4 ©#b D K:*^?U©|!a» 1 5 

i>cncmti>^Mmt, ±M\^fcm i ©iiJfi©j^.^{c 
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lOc-c' gi5-C©»fE0-C*-2>. $/c09{3:. miO 

d-d' ^•c<Dmmm'Cibi>. 01 o«. 1 

C 0 1 1 3 ] la 7 1 0 «:^-r5*f4^Miffi^^«. « 10 

ia3{C^tA:5*tt«ffiigm^=-il^D-C*>S„ *Sli6©ff^ 
mfcf^-l>5*14«ffljS^-?©IHa51 5«, ISIftSSl 2 
±(C> < i ^Buie^^mg 1 3©i»T©{4S*$tf 

[0 114] o-:Jlir*SISS©Jf5SSK*jWS?*tt^ffij«? 
IS^©t*ii:7'n42;^K:otirgi?i-rs. *SIJfi©JBS8«: 
*jWS5»ttafflj8@R^©l8jg::''a-fe:^»v ffl«S«±© 
EiaiJ^^iagl^©:*:* < 2-3©:^ia-fe;^(c^*in 
-5, 20 

[0115] ^-reieasi i±©i!agBi sji^fisccoc^ 
xw^ri>, i©iasiJi sjk/s^shcjms 

WeStirc^S. eJfiSSl 1 ?:i5fe^Ufc©^. 

«1 l©iaS|Jl SJ^sX^^fflKUS^x hvy^i'^rJ^fiK-r 

■5. iXfCUS^X Fv;^i'*}g^L/fce*6««l 1?&7^» 

[0116] **ss©j^fl§tc*it»-c». ejfi«« 1 1 » 

5'Ktl8K©il-&?S*fflc^^**. S^Wf^ccjScrjiW 
!6:x-^5^>i/i«*fflt,>^, DflSBl 5^t!tE?i*^Tm. U 30 
J/;;^ h-7;^i?j&^4-r.S. {aS»«l l©l!!ia51 5«JW 
T©J:^tc?^«Et-CfeJ:l». etftSIRl 1©3}1 4jej!R 

[0 1 1 7 ] EQgpi StJ. llT1il»S«l 2*?5fe^Lfc 

©•^. eans« 1 1 ©fflSB 1 5 m^^jeffitc usjx f v 

»«1 l©IHg|51 5JgfiSi^^*-:/^;^Hig*ftK:J;or 

So 

[0118] 1 1 ©DasR i 5 Ji5fs«±i3 40 

©:&ffiCC|®Sf ■& *>©-C«Ja: < . BflSP 1 5 -5 ^> 

[0 1 19] a«S^{coc^r«i» 1 ©IIJ6©f$!!§<tl5l 

fijssig 1 1 bwmmL 1 2 t<om.w^^^'if 
[0120] ii(±©-;'"PH2;^(c J: ■:>-cf#6nfcS^«s 
SI s^BfiSTS. 4:jiii©j^M{c4Bt>r». «|}^m«B 

1 3*J|!3^1 5©a:±«!:&5J:5K:ESU'Ct>4. «± 
©:/a-feX4ig-c. 3|E|65fi©J^.«{c*jW*?ftt*tB?S^ so 
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[0121] cct?. *S|]!fi©j^fi§{c*ittSfflft(j»«i 
2©Egg|5 1 5©jS!i*«coi^rgi?«-r5. 0 1 ©Hifi©?^ 
ssi ^»{c . nagp 1 5 mime ct ^ r s«s^^Ma*s/h 

3 < ^c€.fc*«^«©^S;5^4>/h3 < & »3 . test L 
[0 12 2] ififi^'^tCfcti-CfiS^ffitCA-f 

S© BltgttK(g < % s dJ, msp 1 5 j^jScc J: o rgSi^ 

[0123] 2js:gg^©Ji$S|Ktelir{i. fiSJ^^ffi 

©5*tt«^^S^R^=■<i:ittfi!UT/^S<^^:S. LiPLtcifi 
6. ?*14«ffiiS©<E»MJS-r^t*3^«}f$m@©?f$fig^J|g 
ieT(c»S«S^^*i^cU/c*. 5!H4«ffijg©etfiM 
JStcfcW SS^:t:^{c j: 5 )S;^©:^-»4 D -S C i » 

[oi2 4]*A:. ifdmsui 5ffiis.icj:^x. mstm 
s 1 1 mm<Dmn.mmmeMmmici^-tj:to.:f]mttc e. 

[0125] 4:|l^fi©J^S§K:*JC:^55!tt14«®^S^^^©JaI 
miSi^-rSfc*. *llifi©Ji5^©5*14«®jfi!^^iSe 

[0126] it®©*t»i-rSfi£*©S*tt^SjfiE3S-? 

:4m©^fii©#i£«atfS[ig^^s«Ki las 

{cEagpi 5ji5^*Lri»s*=&^if, mmum<Dm^'^ 

i»r». ej»s«i liL-c. 3 6- 0«Y*?»hxe 

m©^'>5»Jl'my3^'^A. ffli!ft3t«l 2iL'C^^;^4 
[0127] :*:Sa6©?gfi8©?»14*ffii(gfg^«:6C;^K:Se 

jmf^^m2 0 0 "c-c 1 0 mm^LtctK fi!*©s*i4« 

i> L < »liSi>S«K3 2 ©!ii1$lil^«jS^r . ^S«© 
[0128] -13. *l6te©J^S|-CW^«« 1 1 --© 

^Cfe, TCD(COl>t:«. TCD<tS?^-Ci»Stffl*l|5l 
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[0129} -:«r. TCD{c-3t,>r«> fifjfecD^tt*® 

[0 13 0] S/c. 3 6- lellteY*-^ hxejlii>5»;u 
3 6ppm/"C-C*SCi*^6J:tS?-r^<!:, *H)SS<D}f5 

[0 13 1] «±©J:5(C. **ig<DJB.^{cJ:tx5i. m 

[0 1 3 2 ] i/t. *^©J^,^{c*j|,>r«. ?¥ttjg© 

*B:35^|6I©^0SRM^!c^:O^>/^3(,>ffl^&^l^. 2&S^Yt4> 

[0 1 3 3 ] ^mmommtcisi^xit. ^mmm 
[0134] *3fefe©ji5si-c«. cagq 1 5mm-^ 

!S«8 0 0 MmX4 0 0 Mm. Sfc, CaS»©ai$tt^J^ 
f 2 0 /imibriiS. ?tl 4©ilii*40 0 umiLfc 

[0 1 3 5 ] sfc, *^©?fjsi{c*ji,^r». mmu 

1 1 itr36- iligY^i. hX^©5r>3f;l,iJi;5^ 

«^-c&. «s&««i 2©?ittjgiae:)?isj©i^jr'Si^^ 
imnmm 1 1 ©!*i4js©aia:^f6j©i^is^^ J: o ^ , 

[0 1 3 6 ] sfc. ^mm<ommiasi,^xit. m^mm 

©ffis©®^II^StW*ffli»r€>J:i». ffl}a&»«itr;!/ 

[ 0 1 3 7 ] isfc> **ji©?i5,is©eifia« 1 1 ©?ii4 

^Sa![^«ig|©itT«C{*. S£*©S¥tt^ffijg^^^AS:^ 5 
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bri>setfis«3 1 tmmm.3z<mmWi-^wmifi 
fi<. seccEiaji 5fl5fiR©Bg{c, eisss^i i©?*^ 

[0 1 3 8 ] s/c. *iis6©0sg-c»ejse«fei kcihi 

«c«:$^ii©Ji5!5g©S^^3t(Cfct:t.SI!fIg|51 bifin^-T 
I SC<i:fCj;o-C^CS^>©-C*0, 01 SfCTnTcfc'? 
{c. 1 2 -v©ia6|j 1 5 i^mc iir,x €)Pl«03Si 

[0 1 3 9 ] sfc. *^Bj©gs^me^©#sw*3i(ita 

SW. *^?S©Sitt«ffiig^^-?-4. -/JWrfXl*^^ 
<!:Lrffit,i-Ci,»SCi:«:!f$8^t-rS«>©r**. 

©^»)^am«S{*. -en67 -<;i/3fx«^ffis«Ji-© 
[0140] nc*j. *^??©eM««iiiS!jsffi<t©#^ 

[0 1 4 1 ] aft:. :$:^m<oBmm^tm&}mmt(Dm 
^mommt. ±mLtc^iK. pimjm<Dmic, -gp 

[ 0 1 4 2 ] *^w©«^M«?«. mm<D&^^ 

[0143] 

[^^©Stlll] K±lftWLfcic;53!P6BJ63!)^J&:J;^ 

«c. *i%Hj«^ sitt«sig©e^!^{ctfe,o**«i$ii 

[ia2]01©a-a' SSr©Kffi0r*S. 

[0 3 ] :^mm<Dm 1 ©^)5fe©«?-ffll«C*iWSJS!ttaffijS 

*^©»fl?i4mHr&s. 

[04] *^w©ir2©Mfe©j^«{c*iW5?fa«Hjg 

[05]ia4©b-b" g|5-C©ifffi0r4)5, 

[0 6 ] *I6I3©»2 ©3yS©ffJg8{c*jC:f 55itt«ffiS? 

*-?-©»^i4m0-t?*s. 

[08]07©c-c' Sp-C©WrSS-C*S. 
[09] 07©d-d' §|5-C©»fffi0-c*5. 
[010] *l6ig©m3©|yS©JgSSK:*JWi?!iCtt^ffi 
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mi 4] :^^m<om(Dmm<Dmmic^i'}?>n^mmm 
mi] 

1 1 SIMS 
12 MUM 

ia m»nm 

14 m 



13 13 




1 4 
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* cs 1 5 ] :^§m<omaymsii<Dmt&ici5»^ii^iimmm. 

11.31 Bwmm 
12. 3 2 mmmm. 
13.33 

14 m 

1 5 msa 

m2] 



13 13 




13 13 



13 13 



(12) 



1tPi2 0 0 0-2 38 2 3 1 



[136] 



[BI7] 






3 1 



11 



mi 4] 



11- 




1 1 mm»m 

13 m»9m 

16 caff 



1 3 




mil] 



3 1 emaM 
3 2 wtatm 

3 3 4»»«i 



3 3 3 3 




[@1 3] 



13 13 




14 



3 1 



32 
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